PUBLISHED cases of heart massage are even now not numerous, and successful results are much less numerous, and so I hope the following case may prove of some interest, not only because recovery followed after a considerable period of heart stoppage, but also because during recovery the patient exhibited symptoms which have always been followed by death in previous partially successful cases.
PUBLISHED cases of heart massage are even now not numerous, and successful results are much less numerous, and so I hope the following case may prove of some interest, not only because recovery followed after a considerable period of heart stoppage, but also because during recovery the patient exhibited symptoms which have always been followed by death in previous partially successful cases.
The patient was a boy, A. W., aged 6. He was slight, but healthy in appearance. He was sent to the throat and ear out-patient department at Guy's Hospital in August of this year by Dr. Chaning-Pearce, with a view to operation on the throat. Last winter the boy had had bronchitis and asthma, and it was considered advisable to remove the tonsils and adenoids on that account.
Operation was performed in the out-patient department on September 5, 1916 . The usual preparation for an ancesthetic was carried out: a purge was given the previous day, and the patient was given a cup of milk at 8 a.m. on the morning of the operation. On account of the lack of qualified assistants two senior students had charge of the operation under my supervision; on several previous occasions they had successfully carried out similar operations. A mixture of chloroform (two parts) and uther (three parts) was administered on an open mask; without any struggling the boy became unconscious, but the corneal reflex was never lost. The amount of anaesthetic given is not known, but the administrator noted that it was less than he had used before in similar cases. The operation was begun about 1 p.m. The left tonsil was removed successfully; while the right was being removed the boy struggled slightly. He was now turned on his left side and the adenoids curetted (the operator was left-handed). It was noted that the boy did not struggle while the adenoids were curetted and he remained inert when cold water was poured over the face; this fact made me realize that the patient was suffering from shock (I had been watching the operation, but taking no active part). On examination the boy was found to be flaccid, respiration had ceased, the pupil was dilated, and the corneal reflex absent.
The head was lowered, the throat cleared of the small amount of blood present, the tongue pulled forward, and artificial respiration by Silvester's method begun; air entered the chest quite freely, but the patient's bluish colour persisted, and it became obvious that no improvement was taking place. At the same time stiinulants were being administered, hot cloths were applied to the'chest and abdomen, brandy and ether were injected subcutaneously, 0 5 c.c. pituitrin was injected subcutaneously, and another 0'5 c.c. was injected through the chest wall into the heart. No response followed. Examination with a stethoscope by two of us revealed absence of heart sounds. I now decided to open the abdomen and massage the heart. The abdomen was washed over with ether and antisepsis carried out as far as possible; an incision about 4 in. long was made from the ensiform cartilage to just above the umbilicus in the middle line; there was no bleeding from the sides of the incision. In the hurry the liver was superficially incised and a little dark blood oozed from it. The right hand was inserted between the liver and the diaphragm, and the heart was easily felt through the diaphragm; there was no trace of movement. With the left hand on the chest wall and the fingers of the right hand behind the heart, pressure was exerted at about the rate of ninety times a minute; for some moments there was no response, then some respiratory movements began and continued intermittently; the boy's colour improved and his pupil contracted to about 3 mm.; still there was no attempt at heart contractions. This attempt at respiration I suggest was due to the slight artificial circulation produced; blood was driven to the medulla and the respiratory centre stimulated into 2 Section of Anaesthetics action. One of the students relieved me at the massage, which proved somewhat tiring; I then resumed, but still failed to get any response. I now injected nearly 1 c.c. of pituitrin into the heart, guiding the needle through the chest wall towards the fingers of the right hand, thus making certain it entered the heart. Massage was now renewed, and after about twenty more squeezes the heart suddenly began beating strongly.
It is extremely difficult to make definite statements as to times in cases of great urgency, like this one, and in view of the subsequent history it is of great interest to try to arrive at an accurate estimate. The whole incident lasted from 1 p.m., when the operation was begun, to 1.35 when the boy reached the ward. The operation took a, very short time, perhaps three minutes, and the sponging of the face and sponging out the throat and mouth perhaps another three minutes. This is, I am sure, a generous estimate, but as against that one must consider that the operation may not have started till 1.2. There was almost no interval between this and the commencement of artificial respiration; it is probable that the heart stoppage came on immediately after the removal of the second tonsil, and thus we arrive at the conclusion that the heart stopped at 1.10 (allowing an extra four minutes for the process of stoppage,'this may well have been 1.5 p.m.). Stimulants were applied and artificial respiration continued for about five minutes probably; this brings us to 1.15 p.m. Now the abdomen was opened: one must allow from one to two minutes for preparation for this, as well as for taking off one's coat, washing one's hands, and washing over the abdominal wall with ether. The incision took only a few' seconds: indeed so rapidly was it made that the liver was superficially incised. Massage was begun at once and persevered with till the heart-beat began; this probably took three to four minutes. As soon as it was certain that the heart was beating well, the liver sutures were inserted, and this, together with the application of dressings, occupied about four minutes, perhaps six: this brings the time to 1.30 or 1.32 p.m.; the further two or three minutes were occupied in carrying the boy to bed. From these time-records it is fairly certain that the time during which the heart was stopped cannot have been less than thirteen minutes and not more than twenty-four minutes. During part of this time, however, some slight circulation must have been going on because, as I have said, respiratory movements started while the heart was being massaged. I may add 'that the impression of those present was that the heart had been stopped for fifteen to twenty minutes, and not only were the two students present, but an extremely competent head nurse who was invaluable, and one other nurse. The following diagram shows also the times taken for the various procedures. The boy's condition was still very poor, and no radial pulse could be detected, but his corneal reflex returned. Two catgut sutures were inserted in the liver to draw the edges of the cut together; two sutures only were put into the abdominal wound and a rough dressin2g.applied; and the boy carried to the ward.
Saline inafusions were given, and the foot of the bed raised considerably. About an hour later he became restless, and his limbs were rigid or n:ade choreic movements, aUnd the intestines escaped from the wound: my colleague, Mr. E. C. Hugbes, kindly operated under light ether anoesthesia and sutured the wound, no drainage being employed.'
On recovery from the ansesthetic the choreic n-lovements returned; he ground his teeth, and at one time there was rigidity of the right arm with conjugate deviation of the eyes to the left and upwards.
For the subsequent history of the case I have to thank my housesurgeon, Mr. Wilson, and the sister of the ward, both of whom made careful notes while I was absent on a holiday. To sum up the history of the next fourteen days : for seven days the boy was more or less unconscious, though he could recognize his mother now and then; consciousness then gradually returned (with relapses). For ten days there was rigiditv of the limbs, or choreic movements-at one time' both feet and hands were held in the position of tetany. From September 8 to September 12 he frequently cried out.
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shrilly (meningitic cry) ; for thirty-six hours the screaming was almost continuous. For about twelve days he had incontinence of faeces, and for fifteen or sixteen days incontinence of urine (though there was one day on which he had retention of urine for twenty hours). On September 15 he became very violent, tore the bed-clothes, bit himself and spat; again on September 18 and 19 he tore the clothes, and tried to eat his blanket. Shortly expressed he had symptoms of severe cerebral irritation, no doubt due to the damage done to the brain during the cessation of the circulation.
At the end of fourteen days he had much improved, and on There is one other case published in the Journal of the American Institute of Homa?opathy, but unfortunately I cannot find this journal, and so do not know whether the case was successful.
It will be noticed that in most of the cases only a short time elapsed before massage was begun, and indeed in some of the cases one wonders whether the heart would not have recovered without the massage.
It was Green, in 1906, who pointed out that really the partially successful cases were the most interesting, as showing the great vitality of the heart. In all these partially successful cases, where the patients have lived for periods varying from two to twenty hours, the symptoms noted have been unconsciousness or semi-consciousness, rigidity or cramps in the arms, incontinence of urine. It was Russell who pointed out that these symptonms also occurred in cases of temporary cerebral anmemia from various causes, other than heart failure under anaesthetics. These statements rather lead ine to think that my case is as it were a link between success and failure. Indeed, probably the strongest evidence that the circulation was arrested for some long time, even if the heart had not stopped beating, lies in the after-history. I take it there are two lessons to be learned, the first that heart massage ought not to be postponed too long, probably not longer than five minutes after heart stoppage has occurred; the second, that even if a longer time has elapsed, massage ought always to be carried out through an abdominal wound. The real difficulty lies in making up one's mind that the heart will not recover without some desperate naeasure: it would be most unwise to lay down a rule that subdiaphragmatic massage should be at once undertaken in every case of heart failure under an anesthetic. The first nine cases were quoted by Green in his paper in the Lancet, 1906, ii, p. 1,708. Only in Case 9 is any note made of after-effects. In Case 9 it is noted the patient slept for four hours and was at times delirious. She was better the next day.
Two other problems arise in connexion with the case: Why did the boy have heart failure? Was it that the ancesthesia was too-light, or was it a case of vagal inhibition? Were contractions continuing in the auricles, but not getting through to the ventricles ? And did the pituitrin play any special role in assisting recovery, or did it lead to any of the symptoms during the period of recovery? Of none of these am I competent to suggest solutions.
DISCUSSION.
Dr. BLOMFIELD: Mr. Mollison's carefully recorded case is of great importance, because it is an undoubted instance of life being saved by the method adopted. In similar instances hitherto recorded, one has often received the impression that recovery would have followed even if the abdomen had not been opened; such a suspicion cannot here be entertained, and we are brought to the highly important question-At what point ought we to insist upon direct massage treatment being performed in these cases of collapse? Probably in the case of an adult earlier interference is necessary than in the case of a child. I suppose if after five minutes' thorough performance of artificial respiration, tongue traction, &c., there is no response, then direct massage should be carried out.
Dr. M. S. PEMBREY: The fact that artificial respiration can be of no use in the absence of circulation is often oVerlooked. It has been shown that the human heart can be revived by perfusion, and be made to start beating again some hours after death. The cerebral irritation certainly indicates that there has been cessation of the circulation for a considerable period. Children withstand a lack of oxygen better than adults.
Observations upon the Air under Masks during Ether
Aneesthesia.
BV M. S. PEMBREY, M.D., and F. E. SHIPWAY, M.D.
ALTHOUGH much has been written about the vitiation of the air breathed by patients during ancesthesia, few exact observations upon the composition of the air appear to have been meade. Dreserl recognized the need of analyses, and in 1893 and 1895 published the results of researches upon the composition of the air breathed during ether ancesthesia with closed and semi-open methods. He experimented with Julliard's mask and Wanscher's mask; the former is a large wire framework, with an impermeable cover of waxed taffeta, and the ether is dropped on an absorbent pad in the dome of the mask; the latter is a imodification of Ormsby's inhaler. The analyses of the air taken during the administration of ether with the Julliard's mask showed that the carbon dioxide varied between P2 and P7 vols. per cent., and the oxygen between 16,6 and 18'7; the ether was P2 to 4 7 vols. per cent.
